This paper describes a newly developed multi-sensor network system for landslide and hazard monitoring. Landslide hazard is one of the most destructive natural disasters, which has severely affected human safety, properties and infrastructures. We report the results of designing and deploying the multi-sensor network, based on the simulated landslide model, to monitor typical landslide areas and with a goal to predict landslide hazard and mitigate damages. The integration and deployment of the prototype sensor network were carried out in an experiment area at Tongji University in Shanghai. In order to simulate a real landslide, a contractible landslide body is constructed in the experiment area by 7m*1.5m. Then, some different kind of sensors, such as camera, GPS, crackmeter, accelerometer, laser scanning system, inclinometer, etc., are installed near or in the landslide body. After the sensors are powered, continuous sampling data will be generated. With the help of communication method, such as GPRS, and certain transport devices, such as iMesh and 3G router, all the sensor data will be transported to the server and stored in Oracle. These are the current results of an ongoing project of the center. Further research results will be updated and presented in the near future.
INTRODUCTION
Landslide hazard is one of the most destructive natural disasters, which has severely affected human safety, properties and infrastructures. Traditionally, to monitor landslide and avoid human and properties loss, 3S technique has been successfully applied in landslide research (Tan et al., 2003) . However, landslide is a complicate system. The traditional terrain data sources, such as slope, aspect, land cover etc., which are generated by 3S technique, could not represent the whole geometrical and physical characteristics of landslide. Some other data sources, such as geological data, are also playing important roles in landslide study. Moreover, landslide is a dynamic and moving system, while mutative events, such as precipitation and earthquake, will usually provoke the landslide in a short time. Therefore, meteorological and external mechanical data are also vital for landslide research. Simulating the landslide related data is an important work in landslide study. Therefore, sensor networks are always used to monitor the landslide.
A sensor network is a communication infrastructure or group of specialized transducers to monitor, record and respond to any phenomena or diverse locations (Rahman, 2010) .
According to the style of sensor, the sensor network established in our project can be divided into wireless sensor network and wired network, or geospatial sensor network and non-geospatial sensor network (Verdone et al. 2008, Stefanidis and Nittel., 2004) . Due to the large count of sensor used in landslide monitoring, the relationship among sensors Therefore, it is an ideal landslide research case for our project.
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In our project, a scaled down landslide will be designed and created to install the sensor work.
Simulation of landslide body
Simulation The platform is built with red bricks as its foundation, and the tempered glass of 2cm width to contain the landslide mass.
Steel frame is installed and fixed around the tempered glass for the security purpose. Each part of the landslide platform is 2m in length, and 1.5m in width. With the three angles of 5 degree, 15 degree and 30 degree, the highest part of the platform is thus 3m. There is a terrace of 3m by 1.5m by 1m at the rear of the platform for settling down the transducers of the sensor network. Water supply system is mounted on the steel frame to simulate the rainfall environment for the landslide test, and a drainage system is designed to deal with the waste water.
To simulate the dense gravel and loose soil characters of Hongkou Town, the landslide mass is divided into two layers:
the 0.5m height gravel and sand layer at the bottom, and the 0.3m height clay layer at the top. The gravel and sand layer is composed of clay, sand, and gravel with a proportion of 1:1:5, while for the clay layer, clay and sand with a proportion of 1:3.
To monitor the internal slide of the landslide mass, a 0.1m in diameter color sand bar is arranged at outer side of the tempered glass every 1m.
Landslide monitoring sensors distribution
In order to observe al and physical parameters of landslide body, a spatial and non-spatial sensor network was built to measure the unstable factors that might potentially trigger the landslide. In addition, it provides help to understand the evolution of mass movements, and to offer a reliable prediction regarding the future behavior of the landslide. As a result, this spatial and non-spatial sensor network is designed as a real-time system for a monitoring at different stages of landslide processes. The name, count and its monitor target of sensors and instruments adopted in this paper are listed in were collected by other methods or devices. The procedure of data collection and transportation will be introduced in Section 4 of this paper. The data captured from all the sensors will be used to evaluate the status of the landslide body, thus the data should be transferred from the field to database initially. In our experiment, the simulated landslide body is located in the old Surveying Building at Tongji University, and the database(Oracle 11g) is built in the new Civil Engineering
Building, and therefore, we need to transport the sensor data to the database.
In our experiments, all the sensors could be divided into three 
Boardband data communication
Another important kind of real time data is the video captured by camera. In our experiment, two kinds of camera are used to monitor the whole status of landslide body, high-resolution and standard-resolution camera. The data volume for high-solution and standard resolution camera can be reached to 8M\s and 2M\s. Therefore, narrowband channel cannot be used to transport video data. Some special instruments, such as iMesh, are hired to establish a boardband channel for video data communication.
CONCLUSION
From the current establishment of sensor network for landslide monitoring, we have finished the following work and got some conclusions:
i. A scaled-down landslide body was built at Tongji
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ii. Different kinds of sensors are installed in landslide body which will help us generate abundant observations for landslide analysis.
iii. By using 3G, GPRS and boardband communication methods, all the observations are transferred to database server in real-time.
In the near future, we will start the work for landslide key factor analysis and landslide status evaluation on the simulation landslide body. In addition, more landslide detail, such as rock crack, megalith, etc., will be simulated in landslide body to accurately describe the real landslide area.
Then, by using the sensor data and empirical landslide model and physical landslide model, a series of landslide systematic tests will be conducted by changing the precipitation and other landslide triggering factors. Thereafter, the developed technology will be deployed in a real landslide environment in the west mountainous region in China.
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